Evidence for the involvement of glutamatergic and GABAergic systems and protein kinase A pathway in the antinociceptive effect caused by p-methoxy-diphenyl diselenide in mice.
The present study investigated the antinociceptive effect of p-methoxy-diphenyl diselenide (MeOPhSe)(2), a simple organochalcogenide, in chemical and thermal behavioural models of nociception in mice, without accompanying changes in ambulation when assessed in an open field. This compound given by oral route (p.o.) produced antinociception when assessed on acetic acid-induced visceral nociception, with mean ID(50) value of 9.64 (3.28-28.35) mg/kg. In addition, the per oral administration of (MeOPhSe)(2) exhibited significant inhibition of the neurogenic nociception induced by intraplantar (i.pl.) injection of capsaicin, with mean ID(50) value of 16.29 (11.43-23.22) mg/kg. (MeOPhSe)(2) showed an antinociceptive effect when measured by the tail-immersion and hot-plate tests. Likewise, compound inhibited both neurogenic and inflammatory phases of the overt nociception caused by i.pl injection of formalin, with mean ID(50) values of 22.32 (17.84-27.92) and 19.65 (13.67-28.24) mg/kg, respectively. (MeOPhSe)(2) reduced the nociception produced by i.pl. injection of glutamate and 8-bromo-cAMP (8-Br-cAMP, a protein kinase A [PKA] activator), with mean ID(50) values of 11.05 (7.12-17.15) and 8.72 (5.42-14.02) mg/kg, respectively. (MeOPhSe)(2) also reduced formalin-, glutamate-, induced paw oedema formation. A marked inhibition of the biting behaviour induced by intrathecal (i.t.) injection of glutamate, alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) and (+/-)-1 aminocyclopentane-trans-1,3-dicarboxylic acid (trans-ACPD) was caused by (MeOPhSe)(2). However, (MeOPhSe)(2) completely failed to affect the nociception induced by i.t. injection of N-methyl-D-aspartate (NMDA; 450 pmol/site) and kainate (110 pmol /site). The antinociceptive effect caused by (MeOPhSe)(2) was blocked by picrotoxin (a chloride ion channel blocker) and bicucculine (a specific GABA(A) receptor antagonist) but not by phaclofen (a specific GABA(B) receptor antagonist) in the hot-plate test. Together, these results indicate that (MeOPhSe)(2) produces antinociception in several models of nociception through mechanisms that involve an interaction with glutamatergic and GABAergic systems, as well as the inhibition of protein kinase A pathway.